The success of business at the farm level mainly depends on the Technical efficiency (TE) of the farm. There are evidences that several farms do not realize the full potential of technology due to factors such as their managerial skills and differences in production environments. The present study was undertaken to quantify and measure technical efficiency score of 180 turmeric farms from north western region of Tamil Nadu using Translog Normal Half-Normal Stochastic Frontier Model (TNHNSFM), to know variations in efficiency among the farms and to analyse the policy implications for improving the efficiency. The maximum estimated technical efficiency was 99.14 per cent while the minimum was 87.02 per cent. The strength of relationship that exists between the observed efficiency and technical efficiency was given by the correlation coefficient 587 . 0  OE r and the Chi-square value was 1.4386.The significant level of the parameter 84 . 1   resulted in the presence of technical inefficiency. Moreover, a greater part of the residual variation in output was associated with the variation in technical inefficiency rather than with measurement error. The estimate of 77 . 0   indicated that the difference between the observed output and frontier output was primarily due to the factors which were 77 percent under the control of farms.
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1.Introduction
In literature the implicit assumption in production technology is that farms operate with full technical efficiency and the allocative decision-making analysis is carried out with this assumption. This is a major limitation for production analysis. The importance of differentiating technical progress from technical efficiency in production function analysis was first highlighted by Farrell [3] , who introduced the concept of frontier production function representing production technology with full technical efficiency (TE). In the context of Indian agriculture, a few empirical studies emerged to estimate the technical efficiency of agricultural production at the farm level. Almost all these estimated the efficiency of rice, maize, cotton, and sugarcane farms in different seasons [5, 6, 9, 10, 11] .No attempt has been made to measure the efficiency of the crop like turmeric that fetches foreign currency in terms of exports. Moreover, turmeric is one of the oldest spices and had been used in India since ages. The world production of turmeric stands at around 8,00,000 tonnes in which India holds a share of 75-80 percent approximately. India also holds the top position in the list of world's leading exporters.One of the essential objectives of the present study is the investigation of the relationship between endogenous variable y j and a set i of exogenous variables x ij , where the subscript j denotes the j th observation. Specific objectives of the present study are, to model the structure of production in the farms, to measure the technical efficiency score using parametric translog normal half-normal stochastic frontier model and to suggest policies for maximizing production efficiency in turmeric production.
2.Technical Efficiency:Concept
In order to understand how the technology and the technical and allocative efficiencies influence the performance of farms, it is convenient to distinguish three sets of determinants that are responsible for the differences in the performance among the farms. They are,(i) factors related to the farm's ability to choose input quantities that maximize profit;(ii) factors associated with the method of application of the chosen inputs and (iii) the socio-economic and natural environmental conditions of the production process which are not under the control of the units.
Data
In India, the state Tamil Nadu is one of the major producers of turmeric with a total area of 16,181 ha. and the production of about 67,250 tonnes. In the northwestern region of Tamil Nadu, two major turmeric growing districts viz., Erode and Coimbatore were considered for the study because they occupy nearly 47 per cent of the turmeric area and 60 per cent of the turmeric production (40,511 tonnes) in Tamil Nadu. The productivity level in this region ( 
The Empirical Model
The productivity of turmeric crop depends mainly on the major inputs viz., seed (x 1 ) human labour (x 2 ), machinery (x 3 ), manure (x 4 ), fertilizer (x 5 ), pesticide (x 6 ) and post harvest expenditure (x 7 ). Considering the seven inputs, the empirical formulation of translog production function is specified as
The above production function was first estimated using Ordinary Least Squares (OLS) method. The OLS method shows an average response and does not qualify for the theoretical definition of a production frontier. To overcome this difficulty and to cover extreme values of y and x's the concept of the frontier was meaningfully applied.Consider a situation in which the i th farm is not producing its maximum possible output due to some slackness in production induced by various non-price and socio-economic organizational factors. In a modified neo-classical framework, the production function of the i th farm can be written as follows [12] : 
, that is non-negative half-normal has been made.
Calculation of log-likelihood function
The probability density function of u is given by,
The probability density function of v is given by,
Given the independent assumption, the joint density function of u and v is the product of their individual density functions. Thus,
The marginal density of  is obtained by
the standard normal cumulative distribution and density functions respectively. The marginal density function ) ( f is asymmetrically distributed, with mean and variance as below.
The normal half-normal distribution contains two parameters u  and v  . Aigner et al., [1] suggested
as an estimator of the mean technical efficiency of all producers.Lee and Tyler [7] proposed
since (1-u) indicates only the first term in the power series expansion of vectors. Measurement of technical efficiency would be done once the parameters are estimated using loglikelihood function.
6.Measure of Technical Efficiency using Normal Half-Normal Stochastic Frontier Model
, the mean of this distribution can serve as a point estimator of u i , which is given by northwestern region ofTamil Nadu are reported in Table 1 The translog production function model considered for the study involved a total of 35 independent variables. Ordinary Least Square (OLS) estimates Table 2 of the parameters of stochastic frontier model ascertained that the inputs used in the model were able to explain 73 per cent of the variations in the turmeric production. The inputs manure, fertilizer and pesticide were allocated efficiently as they have expected signs whereas, seed, human labour, machinery and post harvest expenditure were of inefficient allocation. The Ordinary Least Square (OLS) estimates discussed above were of average performance. Hence, to study about the farm specific performances, Maximum Likelihood Estimates (MLE) were obtained and presented in Table 3 . The inputs manure, fertilizer and pesticide were allocated efficiently as they have expected signs whereas, seed, human labour, machinery and post harvest expenditure were of inefficient allocation. A direct comparison of the parameters estimated for the average (OLS) and stochastic function (MLE) showed close similarity between the intercepts and input coefficients. Further, by the specification of the likelihood function, the difference between the production function estimated by the OLS and frontier function can be statistically shown by the 5 per cent significant level of λ= 1.84. The significant level of the parameter λ showed that there exists sufficient evidence to suggest the presence of technical inefficiency. The estimates of the error variances Table 3 . Therefore, it could be easily seen that the variance of one-sided error, 2 u  is larger than the variance of the random error, 2 v  .
7.Results and Discussion
Thus, the value of λ= 1.84 of more than one clearly showed the dominant share of the estimated variance of the one-sided error term, u, over the estimated variance of the whole error term. This further implied that greater part of the residual variation in output was associated with the variation in technical inefficiency rather than with 'measurement error', which was associated with uncontrollable factors related to the production process. Moreover, both λ and σ variables of northwestern region of Tamil Nadu entered the output of all farms positively and significantly. The estimate of γ , which is the ratio of the variance of farm-specific performance of technical efficiency to the total variance of output was 0.77, indicating that the difference between the observed and frontier output was primarily due to the factors which were 77 per cent under the control of farms.
Estimation of Technical Efficiency using TNHNSFM
The level of technical efficiency for each of the 180 sample farms was calculated using the software package LIMDEP 7.0. The maximum estimated technical efficiency was 99.14 per cent while the minimum was 87.02 per cent and the same maximum score was 95 per cent and the minimum score was 59 per cent using the nonparametric model Data Envelopment Analysis [8] . The mean level of technical efficiency was 95.72 percent, which implied that the sample farms realized 95.72 percent of their technical abilities. However, for better indication of the distribution of individual efficiencies, a frequency distribution of predicted technical efficiencies within ranges of five using TNHNSFM is depicted in Table 4 which showed that 27 per cent of sample farms operated below a technical efficiency of 95 per cent indicating scope to increase turmeric production by 5 per cent with the efficient allocation of inputs and using the same technology. 
